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Abstract

Introduction: Lung cancer still ranks first among the most common and most lethal cancers today. The most common

subtype is non-small cell lung cancer, and in this group, adenocarcinoma has the worst prognosis. EGFR, ROS1 and ALK-

EML4 gene fusion mutations are common in non-small cell lung cancer.

Case report: A 62-year-old non-smoker patient applied in February 2014 for purulent sputum and pain in the chest.

Computed tomography revealed a 39x33 mm mass in the right hilum, multiple parenchymal nodules in the bilateral lung

and mediastinal multiple enlarged lymph nodes. The patient was admitted to the lung adenocarcinoma as a result of a

biopsy from the mass in the hilum, and sarcoidosis was diagnosed by mediastinal lymph node biopsy.

Management & outcome: After 4 cycles of carboplatin-pemetrexed for the first line treatment, progression was

detected. The patient did not have EGFR and ROS1 mutations. The patient with positive ALK fusion mutation started

crizotinib treatment in July 2014. The patient’s last response assessment was in March 2020, with 68-progression-free

disease with crizotinib. No toxicity was observed except for Grade 1 weakness. No dose changes were made. The

patient is still being followed up without brain metastasis under the treatment of crizotinib.

Discussion: In this article, we wanted to share our experience of crizotinib in a 68-months progression-free survival in

a 62-years old non-smoking female patient with metastatic lung adenocarcinoma who is also diagnosed with sarcoidosis.
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Introduction

Today, despite the positive effects of targeting therapies

and immunotherapy options, lung cancer continues to

rank among the causes of death from cancer. The five-

year survival rate of all lung cancer patients is reported

to be 17%.1 The prognosis of patients with lung cancer

depends on multiple factors, including the stage of the

disease and histological type.1–3 Non-small cell lung

cancer (NSCLC) is the most common type of lung

cancer, and in this group, histology of adenocarcinoma

has a worse prognosis than other subtypes.1–3

The most common mutation in NSCLC has been

reported to be epithelial growth factor receptor
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(EGFR) exon 19 deletions or exon 21 L858R point
mutations, which is more common in non-smoking
female adenocarcinoma.2–4 Another important muta-
tion is anaplastic lymphoma kinase (ALK) gene
rearrangements.4,5

It has been reported that ALK gene rearrangements
are found in approximately 5% in patients with
NSCLC, especially adenocarcinoma histological sub-
type.4,5 Some clinical features such as young onset
and never or light-smokers have been described in
patients with NSCLC who have ALK gene rearrange-
ments positive.4–6 Although crizotinib was the first
multi-targeted tyrosine kinase inhibitor (TKI) against
ALK rearrangements to be approved, several ALK-
TKIs such as alectinib, ceritinib, brigatinib, and lorla-
tinib have been also developed for ALK-positive
patients with NSCLC.6–13

In the literature, while only a few cases have shown
long-lasting response to crizotinib especially over
5 years with initial rapidly response to it, in the major-
ity of patients develops disease progression within
12months because of the drug resistance.14–16

In this article, we aimed to discuss a 62-year-old
never smoked female patient with metastatic lung ade-
nocarcinoma and sarcoidosis because of a rare associ-
ation and with 68-months progression-free survival
with crizotinib.

Case description

A 62-year-old nonsmoker woman who has been using
metformin and angiotensin converting enzyme inhibi-
tor for about 8 years with the diagnosis of type 2 dia-
betes and hypertension, applied to the emergency
department in February 2014 due to purulent sputum
and pain in the chest.

In thorax computed tomography, several lymph
nodes with a shortest axis of 10mm in the mediasti-
num, a solid tumor mass of 39x33 mm in the right
hilum localization, multiple metastatic nodules, the
largest of which is measured as 9x6 mm in the upper
segment of the left lower lobe, and multiple subpleural
nodular lesions with a diameter of 7x6 mm in the right
lung were detected (Figure 1).

Positron emission tomography/computed tomography
with F-18 fluoro-fluorodeoxygulose (F18 FDG- PET/
CT) revealed several lymph nodes with hypermetabolic
involvement (SUVmax 3.6), the largest of which was
1.5 cm in diameter in the bilateral cervical region, as
well as a hypermetabolic mass lesion (SUVmax 11.3)
adjacent to the mediastinum and irregular contours locat-
ed in the posterobasal segment of the right lobe.

When biopsy with bronchoscopy was considered
non-diagnostic, cervical lymph node excisional biopsy
was performed. In histologically examination,

granuloma structures consisting of epitheloid histio-
cytes and some of them containing Langhans type
multinuclear giant cells, and focal fibrinoid necrosis
foci at the central of some granulomas were observed.
The patient was diagnosed as sarcoidosis and malig-
nancy. PPD test was accepted as anergy, with 0mm.
For a definitive diagnosis of malignancy, wedge resec-
tion was applied to the mass lesion in the lung by per-
forming open thoracotomy, and also sampling from
lymph nodes. As a result, the patient was diagnosed
with non-small cell lung carcinoma in the subtype of
adenocarcinoma and necrotizing type sarcoidosis
(Figure 2).

EGFR and ROS1 mutations were negative in the
patient. In contrast, ALK-EML4 fusion gene mutation
was detected and the patient underwent 4 cycles
of carboplatin-pemetrexed (3-weekly pemetrexed
500mg/m2 and carboplatin AUCx6) in first-line che-
motherapy with the diagnosis of metastatic lung ade-
nocarcinoma. Crizotinib (250mg twice daily) treatment
was initiated in the patient who was admitted to progres-
sion by developing left supraclavicular lymph node
metastasis proven with lymph node biopsy in July
2014 after treatment response evaluation with F18-
FDG PET/CT. During the treatment period, no toxicity
was observed except for grade 1 weakness and no
dose change was made. The patient was followed by
F18-FDG PET/CT in 3-month periods from the begin-
ning of the crizotinib to the treatment response assess-
ment in March 2020. In the response evaluation with
F18-FDG PET/CT in March 2020, the disease was con-
sidered stable (Figure 3). The treatment of crizotinib is
still ongoing for the patient whose sarcoidosis is in
remission.

Discussion

In this article, we discussed a 62-year-old female
patient with ALK- positive metastatic lung adenocar-
cinoma and sarcoidosis at the time of diagnosis, which
had 68-months progression-free survival with crizotinib
treatment.

In the updated survival analysis of the Phase
III PROFILE 1014 study of first-line crizotinib treat-
ment of patients with ALK positive metastatic
NSCLC, the 4-year predicted survival rate was
reported to be 56.6%. In this analysis, it was empha-
sized that the effects of post-crizotinib treatments
should not be overlooked in long-term progression-
free survival results.17

ALK -positive NSCLC is a heterogeneous molecular
subtype. It has been identified to have at least 27 ALK-
fusion variants.1–3 The most common of the several
variants of EML4-ALK fusion is variant 1 (33%),
where exon 13 of EML4 fused with 20 exons of ALK
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Figure 1. In the axial sections of the thorax computed tomography taken at the time of diagnosis: a malignant mass lesion extending
to the subcarinal, paraaortic area is observed in the right hilar region (a), there are large lymph nodes in the right hilar, aortopul-
monary, paratracheal, anterior mediastinal areas (b, c, d).

Figure 2. In the histopathological examination of the right lung lower lobe-wedge resection material, which was surgically excised;
Atypical epithelial cells with light pleomorphic and hyper-chromatic nuclei, with cytoplasmic mucin in the lung parenchyma, with large areas
of necrosis and granuloma structures containing a large number of Schaumann bodies, mostly cytoplasmic mucin in Alcian Blue staining
(a–d). In the applied immunohistochemistry panel; tumor cells were stained positively with TTF-1 (e), Cytokeratin 7 (f) and ALK (g), but
staining with CD 68 was not detected in cells with vacuolized cytoplasm. Based on the current findings, the case was evaluated to be
compatible with primary lung adenocarcinoma with extensive lymphatic vascular involvement and concomitant necrotizing type sarcoidosis.
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(E13; A20). The second frequency variant is variant

3a/b (29%), where EML4 is fused to exon 6a or 6 b
to 20 exons of ALK (E6a/b; A20). In variant 2 (9%),

EML4 20 exons fuse to 20 exons of ALK (E20; A20).16

Molecular studies have shown that kinase activity in

ALK positive NSCLC patients is abnormally activated

by dimerization of ALK cytoplasmic different fusion
partners (EML4, KIF5B, KLC1 or TFG).14,16

Crizotinib is a small molecule ALK inhibitor approved
for the treatment of ALK-positive NSCLC.7–9 Since

the findings obtained from the clinical studies of crizo-

tinib were 10.9months after the first-line treatment and
7.7months in the patients receiving the previous

platinum-based regimen, it is believed that most of

the patients treated with crizotinib will develop to pro-

gression within 1 year after treatment.7–9

Lung cancer patients with EGFR-TKI treated with

EGFR mutations have sometimes been reported to

respond well for a long time. In an analysis involving

patients with EGFR mutations treated with EGFR-

TKI by Li et al., the 5-year survival rate was reported
to be 14.6%. In this analysis, long-term overall survival

was found to be significantly correlated with the

absence of extra-thoracic metastasis.14

When the literature was examined, it was seen that

there were two advanced lung adenocarcinoma cases

with PFS obtained for more than 5 years with crizoti-

nib given as first-line treatment by Rangachari et al.15

Figure 3. In the F18 FDG-PET/CT examination dated March 2020; It is seen that the mass observed in the right hilar region has
disappeared (a). In the same examination, aortopulmonary, paratracheal lymph nodes appear to be persistent, although their size
decreases (b). On CT images with coronal reformat; enlarged lymph nodes with paraaortic size, the largest of which are 20x11 mm in
size, and their numbers remain stable (c, d).
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In contrast, another case presented by Kosaka et al. is
the first long-term case with complete response to cri-
zotinib after postoperative recurrence.16

While the clinical and pathological details affecting
the long-lasting PFS in 2 cases presented by Rangachari
et al could not be reached, there is controversy regarding
several variants of EML4-ALK fusion in the case pre-
sented by Kosaka et al.15,16 However, Li et al. reported
that patients with variant 2 had longer PFS than other
variants.14 Li et al. as well as Kosaka et al, the Ba/F3
cells expressing variant 2 were found to be compatible
with in vitro studies showing higher sensitivity to crizo-
tinib than cells expressing other variants.14,16

Another interesting situation in our patient was the
simultaneous diagnosis of lung cancer and sarcoidosis.
Sarcoidosis is a chronic, granulomatous, systemic dis-
ease which is often associated with pulmonary involve-
ment and has unknown etiology.17 Moreover, because
of the chronic inflammatory process, sarcoidosis has
been reported to be an factor in cancer etiopathogene-
sis in previous studies.17,18 Additionally, because of the
radiological and clinical features of pulmonary involve-
ment at the time of diagnosis, it can often be confused
with lung cancer.19 However, there have been reports
of patients diagnosed with sarcoidosis after the use of
immunotherapies.20–22 There is case reports of sarcoid-
osis developing in the follow-up of patients with malig-
nant melanoma treated with immune check-point
inhibitors such as nivolumab, ipilimumab, and pem-
brolizumab. Similarly, reports have been made that
sarcoidosis is activated in patients using control point
inhibitors for the treatment of Hodgkin lymphoma,
renal cell carcinoma and sarcoma.20–22

The risk of developing brain metastasis is a worrying
clinical situation in patients with lung cancer, as the life
span increases. Approximately 17% of NSCLC
patients have brain metastases when diagnosed, where-
as almost 64% patients develop brain metastases after
the diagnosis.23,24 While the frequency of brain metas-
tasis is 23.8% at the time of diagnosis in patients with
positive ALK fusion, the incidence of brain metastasis
is around 58.4% after 3 years of diagnosis. It has been
reported that the median time to develop brain metas-
tasis in patients with ALK fused lung adenocarcinoma
is 27months (range: 2-174). It is noteworthy that in
patients with lung adenocarcinoma with ALK fusion
mutation, approximately 74% of those treated with
crizotinib develop brain metastasis. Indeed, the effects
of the next generation drugs such as alectinib, ceritinib
and brigatinib, to penetrate the blood-brain barrier and
control brain metastases are more pronounced.24 Our
patient, who was neurologically asymptomatic, started
to be monitored with a magnetic resonance every
6months due to this concern and is still monitored
without brain metastasis in March 2020.

In conclusion, we wanted to share our experience of

the patient with stage 4 lung adenocarcinoma that we

treated with a TKI, crizotinib, both to indicate that

there was no sarcoidosis activation and to emphasize

that we achieved progression-free survival for more

than 5 years.
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